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ABSTRACT 
In this study, 79 young rats we re exposed to dif-
ferent types of infantile stimulation in order to deter-
mine the effects of stimulation of different sensory 
modalities on emotionality and l ~arning . Between the 
eleventh and t we ntieth days of life, the subjects received 
either a 25 volt A.C. shock, 75 decibels of white noise 
(aversiv e auditory stimulation), or h5 decibels of white 
noise (n onaversive auditory stimulation). One group was 
handl ed (h andled control) and anothe r group was l eft alone 
(nonh andled control). The hypothesis tested was that the 
different typ es of s t imulation would lead to a reduction of 
emotion a lity and an incr e ase in learning ability. The non-
handled controJ _ group suffer e d from an extremely high mor-
tality rate and was excluded from most of the statistical 
analyses. 
There we re no differ enc es betw ee n the groups in 
lear ning ability . The results were mixed in reg a rd to 
adult emotionality. Ther e were no si gnificant diff'er e nces 
betw ee n th e experimenta l groups ; h oweve r, on some measures, 
there were significant differ e nc es ~ et we en on e or more of 
the experimental groups and th e h an dl ed control. · where 
significant diff ere nces were found to ex ist, the shock 
ii 
group was always found to differ from the handled control 
group, with th e shock group b e in g less emotional than the 
handled control group in th e se instances. Although there 
were no significant differences beb veen the shock and the 
other experim ental groups on any of the dependent measures, 
the ihock group always had the best performance. 
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INTRODUCTION 
Hunt (1964) suggested that up until the time of 
Freud, the importance of early experience as a factor in-
fluencing later behavior was considered relatively unimpor-
tant. Freud (1905) introduced a change in the emphasis of 
early experience and hypothesized that the experience of 
traumatic stimulation in infancy rendered an individual 
more prone to anxiety in adulthood. This then became the 
accepted and unquestioned view for a good many years. How-
ever, interest again grew, and work in this area was stimu-
lated by Hebb (1949) and Helson (1959). 
Hebb (1949) pointed out that as a young animal comes 
to encounter a wide range of stimulation during infancy, a 
variety of receptor inputs may help to innoculate him 
against fear of the unfamiliar and strange. He speculated 
that the human infant, encountering a variety of stimula-
tion during infancy, may be expected to facilitate the 
development of those autonomic processes that are conceived 
to mediate an organism's capacity to profit from later ex-
perience, i.eo enriched experiences early in life lead to 
permanent brain changes which enhance problem-solving capa-
city. 
Helson (1959) expre~sed a similar view in his adapta-
tion level theory. According to him, any stimuli repeatedly 
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encountered tends to lose some of its special characteris-
tics over time; it gradu a lly becomes typical. More speci-
fically, Helson states: 
For every condition or complex of conditions in which 
a receptor system is stimulated, there is an initial 
rapid change in activity and sensitivity, if the 
stimulation is continued at a constant intensity. 
Conversely, all receptor activities and sensitivities 
are referable to steady states that are reached if 
stimulation remains constant. (Helson, 1964, p. 45) 
Helson continu es and states thqt important differences 
exist among the various sense modalities in rates of adap-
tation. 
Research in early experience has taken two lines. 
First there are the experiments involving stress (e.g., 
shock, auditory stimulation)o Second, there are the experi-
ments derived from Hebbian concepts in which the environment 
of the subject is modified in some way, i.e. made more com-
plex or restricted (Kin g, 1958). Although appearing to be 
dissimilar in nature, if emotiona lit y is defined as the 
capacity to profit by experience, then each encounter with 
a form of stimulation may be seen ch iefly as an enrichment 
of that particular variety of stimulation (S alama and Hm1t, 
1964), and the two · lin es of research mergeo 
The effects of infantile stimulation on emotional re-
activity has most often been in the form of painful shock, 
handling, and gentling . Different operational measures of 
emotionality, which are widely divergent, have been em- __ 
ployed. 
J 
Denenberg and Morton ( 1962a) hancll.ed rats daily be-
tween birth and weaning (25th day of life). In an open 
field situation, these rats were significantly more active 
and had a significantly lower defecation rate than non-
handled controls. Similar results were obtained when rats 
were . shocked three minutes daily between days 11-20 
(Denenb erg and Smith, 1963). Levine (1957, 1958) handled 
shocked, or did not disturb rats between birth and weaning. 
At 65 days of age, rats were deprived of water for 18 hours 
and then placed in individual cages. In both experiments, 
the handled and shocked rats consumed significantly more 
water than nonhandled con trols . Similarly, Lindholm (1962) 
found that rats shocked in infancy initiated drinking sig-
nificantly faster and also drank significantly more water. 
Hunt and Otis (19 63 ) exposed rats to a variety of stimulus 
conditi ons . They found that the stimulated groups emerged 
from their cage into a runway significantly faster than did 
nonhandled controls. As can be seen, the results are 
highly consistent and 11 , •• leads to the conclusion that 
stimulation administered between birth and weaning brings 
about a reduction in 'emo tional reactivity' (Den enberg , 
1964, p. JJS). 11 
The effects of infan t ile stimulation on learning also 
point to the conclusion that infantile experiences are as-
sociated with increases in later ability to learn. The 
criterion of number of trials required to develop a re-
sponse that avoids painful stimulation as me asure of 
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ability to learn, has been commonly used (Denenberg, 196L~). 
The studies which support the above stated generalization 
all involv ed shock avoidance learning as the dependent 
variable and contains a noxious or stressful component. 
The relationship between infantile stimulation and learning, 
when the emotional component has been reduced, lead to 
findings that are not as clear-cut. 
Hebb (1947) blinded a gro~~ of rats in infancy and 
another at maturity. A third group was reared in the usual 
laboratory cages while a fourth group was reared as pets in 
a much wider environment. The groups that had the greater 
infantile experience led to a higher level of intelligence, 
as measured by the Hebb-Williams maze. Forgays and For-
gays (1952), Denenberg, Woodcock, and Rosenberg (1968), 
and Brown (1966) found essentially the same results using 
the Hebb-Williams maze. 
Although the beneficial effects of infantile ex-
perience on learning have been replicated numerous times, 
opposite results do app~ar. Denenberg . and Morton (1962) 
in a series of experiments concluded that th e preweaning 
procedures of handling, larger cages, and greater oppor-
tunity for visual experience did not affect problem-solving 
beha vior as measured by the Hebb -Williams maze. Handling · 
in the above study consisted of the rat being removed from 
the cage and being placed in cans partially filled with 
shavings for three mi1~tes. Schaefer (1963) ~andled a 
group of rats. "\fuen tested in the Hebb-Williams maze, 
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there was no difference between the handled group and the 
nonmanipul ated controls. Wong (1966) found the same re-
sults using a T maze. Woods, Ruckelshaus, and Bowling 
(1960) found that free and restricted animals do not differ 
in their ability to learn a discrimination in an apparatus 
where the opportunity to explore was minimized. However, 
when tested in the Hebb-Williams maze, where there is a 
chanc e to explore, the restrict~d groups made more errors 
than the free groups. The close relation between perfor-
. mance and exploration measures led them to conclude that 
the differences were not due to intell{gence, but to dif-
ferences in exploratory behavior. A later study by Woods, 
Fiske, and Ruckelshaus (19 61 ) confirmed these results. 
One of the most comprehensive studies was carried 
out by Salama and Hunt (19 64) . One group of rats was 
placed on a grid daily between days 11-20 and were shocked 
for three minutes; the shock was repeatedly increased from 
about 60 microamps upward so tbat the pups squealed con-
tinuously. The handled group received the same treatment, 
except they were not given the shock. A third group , the 
gentl e d group, was carried in the palm of the hand and 
strok ed at the rate of fifty strokes per minute for three 
minut es . 
Salama and Hunt propos e d that the theories of Hebb 
and Helson might operate independently . According to Hebb, 
the effects of infantile stimulation should be similar , 
since if the encouriters with stimuli are made to occur at 
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a point early in the lif e of the infant org a nism in which 
he ha s not had the oppor tun ity t o have developed autonomous 
central processes mediating the interpretation of such in-
puts, the effects of development, emotionality, and 
learning should be similar. Helson proposed that encoun-
ters with painful stimuli should reduce the aversiveness 
of later encouhters with such stimuli. However~ the ef-
fects of various forms of stimulation should differ. 
Gentlin g , if it is a pleasurabl e exp er i ence for infant rats 
(Ader, 1968, among others, assumes the position that any 
type of handling is aversive) might be expected to increase 
rather than decrease the aversi ve ness of later encounters 
with p ain ful stimulation. Using several different measures 
of emotionality, they found th at shock, handling, and gen-
tling had common effects. They concluded that it is stimu-
lation~ s e t .hat counts in infancy, thereby supportin g 
Levine who c ame to the s ame conclusion five years earlier. 
Since the authors found that shock stimulation differed 
from handling and gentling in a fairly consistent manner 
on oth er measur es , they felt that Hebb 1 s the~ry was not 
totall y corr ect . Som e of the differences ar~ men t ion e d 
lat er in the paper. 
Le v ine (1959) studi e d the effects of inf anti le stimu-
lation on emot ion ality in the absence of handling. One 
group of rats was plac e d on an Eberlach Lab Sh aker and was 
shaken for two minutes at 180 oscj _ll ations per minute. 
Another group was plac ed on the shaker but was not shaken. 
Another group received the same treatment except that the 
mother was r~moved from the litter. Handling was avoided 
by placing t he whole cage on the shaker. Levine found 
that the nonstimulated rats that were left unmolested in 
their cages, exhibited a significantly greater amount of 
defecation in a novel situation than the stimulated 
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groups. On e the basis of these results, Levine feels that 
handling per se is not the critical factor which leads to 
reduced emo t ionality and accelerated development, and that 
there are no differences in behavior between different 
modes of stimulation. 
Studies involving shock, handling, or gent ling all 
involve tac t ile stimulation, Studies comparing the ef-
fects of tactile and auditory stimulation or auditory 
stimulation alone in infancy on emotionality and learning 
are few, 
Spenc e and Maher (19 62a ) compared handling and in-
tense audito r y stimulation (tr auma ), The cage containing 
the litter o f subjects with the mother removed was taken 
to the e x p e rimenta l room and placed in a metal tub with a 
metal cover. They were given audi .tory stimulation which 
was produced by a buzzer-doorbell combination and was given 
aperiodical l y over a two-minute span . The handled group 
was gently r emoved by hand to a series of boxes and then 
back to the living cages, for six handling actions in all, 
The treated control group was taken to the experimental 
room in their cages, but received no treatment. Animals 
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that were le:ft unmolested in their·living cages exhibited 
greater emotional responsiveness as judged by water consump-
tion, when placed in a novel and in an anxiety-provoking 
situation, than the experimental groups. The experimental 
groups did not differ :from the treated control group, and 
also did not differ from each other. 
Hall and Whiteman (1951) :found results just the opposite. 
Infant mice were stimulated with a loud, high :frequency bell 
for :four two-minute periods (bet,veen days l~-7 of life). Mice 
that received the stimulation defecated and urinated signifi-
cantly more than nonmanipulated controls in an open-field 
test. Repeated testing seventy days later in the open-field 
yielded no significant di:f:ferences between the groups. A 
"stovepipe test" was also carried out. This test yielded two 
measures: time in the start box and time in the stovepipe. 
There were no significant differences between the groups on 
these measures. However, Hall and Whiteman point out that al-
though there were significant differences only on the first 
open-field testing, the differences that existed on the other 
measures were consistent with the findings on the first open-
field test, i.e. the experimental group showed a greater amount 
of emotional instability. 
The resuJ .ts are also equivocal when the comparison of 
stimulation across different modalities on learning are 
studied. Spence and Maher (1962b) used the same proc e dure 
as in their aforem entioned study. The two groups used, 
trauma (auditory stimulation) and handling grou ps , were 
:further differentiated according to their age at time of 
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treatment: days 1-20 ( early) and days 61-86 (late). 
Three control groups were also used: Early and la te con-
trols which were subjected to the same procedures as the 
trauma and handling groups, except that they were not given 
any special treatment in the experimental room, and un-
treated controls, which were left unmolested in their 
cages. The subjects were required to run do·wn a straight 
alley to a food reward rather th~n to escape noxious or 
anxiety-provoking stimuli. The authors felt that learning 
tasks that have been usually employed in studies of early 
experience (co mplex mazes, instrumental or avoidance 
learning) appear to be particularly favorable in eliciting 
overt emotional responses which interfer e with efficient 
performance. Spence and Maher felt that the learning task 
utilized in the present study would elicit few emotional 
responses. The results of the study were that the running 
speeds of subjects in the early and lat e control groups 
were significantly slower than those of the subjects in 
the handling and trauma groups, and that the late groups 
were slower than the early . However, the untreated con-
trols occupi .ed an intermediate position, which was not 
expected. The authors concluded that the results were 
equivocal and suggest e d that the obtained difference was 
a function of emot ion al rather than l earning factors. 
Griffith s and Stringer (1952), among other condi-
tions of stim~lation, subjected one group of rats to an 
intense auditory stimulus once daily during the first nine 
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days of life, and twice daily from the 10th through 21st 
days ( the auditory stimulation was provided by a 110-volt 
electric bell). Another group of rats was subjected to 
shock for three minutes on the same days and in the sam e 
manner as the group receiving auditory stimulation, except 
that the shock was progressively increased. Tested in an 
open-field for emotionality and in the Warner-Warden maze 
and modified Lashley dis criminqtion apparatus for learning 
ability, there were no significant differenc es between the 
experimental and control animals. Griffiths and Stringer 
state that ''• •• intense stimulation experienced during 
infancy does not measurably effect adult lif e (p. J04)." 
Griffiths and Stringer found no differences between 
the experimental groups and the experimental and control 
groups. The results are interesting in relation to Salama 
and Hunt's su gge stion (19 64) . Although th ey found that 
shocking, handling, and gentling have much in common and 
that what they have in common is that which derives from 
encounterin g a variety in stimulation, they did find th a t 
shock stimulation differs from handling and gentling in a 
fairly consistent manner in some of its effeGts . For 
example, gentled rats were heavier while shocked rats were 
lighter th a n controls at weaning, and the gentled group 
averag ed significantly l ess time in movin g from the start 
box to th e goal box in their fi r st encount er in the T maze 
than did shocked anima l s , They suggest ed that the degree 
of differ en t iation of effects would incr ease with the 
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degree of difference a lon g the pain-pleasure continuum. 
That the experimental groups did not differ is not sur-
prising in relation to Sal ama and Hunt's suggestion {al-
though it appears that the auditory and shock stimulation 
were not equal in aversiveness), but th e fact that they did 
not differ from the control groups is surpr ising. 
The results become even more perplexing when compared 
to the work of Campbell and Bloom (19 65 ). By use of a spa-
tial technique, they were able to assess relative aversive-
ness of sound ( white nois e ) and shock in a rat. The valid-
ity of the method in obtaining relative aversiveness has 
been further supported by Masterson (19 66 ). The purpose of 
Campbell and Bloom's work was to determine if equa ll y aver-
sive stimuli are equally motivating, i.e. if they elicit 
equal perfor manc e in specific learning situations. They 
compar e d the k ey pressing performance motivated by escape 
from equ a ll y aversive levels of shock and noise. Noise 
motiva ted performance decr ease d over each training session , 
in contr ast to shock motivated behavior which remained 
relati ve ly cons tant . Th ey offered as possible explanations 
that th e rats may be adapting to the sound stimuli or be-
coming more sensitive to electric shock. How eve r, they _add 
that adaptation to auditory stimuli is a well-established 
ph enome non, ,iliile there i s no evidence indicating that sub-
jects become more sensitive to shock stimuli over time. 
In the studies cit ed above , procedural differences 
abound . Very little un i formity is found in important vari-
12 
ables such as the intensity and type of stimulation, age 
at which treatm ent is instituted, duration of treatment, 
and age in which adult testing begins or takes place. 
Studies comparing the effects of infantile stimulation 
across sensory modalities are scarce and poorly controlled. 
Whereas the effects of infantile stimulation consisting of 
shock, handling or gentling, on learning and emotionality 
offer a few generalizations , th~ studies comparing auditory 
and tactile stimulation offer no such generalizations . The 
little uniformity between the studies and conflicting re-
sults can be seen in Table 1. 
The purpose of the present study was twofold. First, 
an attempt was made to determine whether the conclusion by 
Lev"ine, and Salam a and Hunt that it is stimulation ~.E. se 
that ma tters in regard to emotionali~y and learning is 
valid. If that statement is va lid, then the effects of 
equally aversive auditory and shock (tactile) stimuli, and 
the eff e cts of nonaversi ve auditory stimuli should all be 
similar. S econd , an attempt was mad e to determine whether 
Helson 1 s or Hebb ' s hypoth esis was more efficient in regard 
to emotionality and learnin g . According to Hebb, any form 
of stimulation administered before t h e d eve lopment of those 
autonomic processes that are conceived to mediate an or-
ganism's cap ac ity to profit from later experie nce, will 
have the same effects, Thus, ther e should be no difference 
betw een t he ef:fec ts of equally aversive audj_ tory and tac-
tile stimuli, and the effects of nonaversjve auditory 
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stimuli. According to Hel so n, there should be a difference 
in the eff ects due to the important differ en ces that exist 
among the various sense modalities in r ate s of adaptation, 
The indep endent variable was the type of treatment 
or stimulation: shock, aversive auditory (A.A), nonaversive 
auditory stimulation (NAA), handled. control (HC), and non-
handled control (NHC), The shock and aversive auditory 
stimulatio n were equated for r~~ative aversiveness for the 
rat (C ampbell and Bloom, 1965), The determination of the 
nonaversiv e lev el of auditory stimulation wa s based on 
Campb ell 's work (19 57), One test for emotionality and one 
for learnin g were carried out, The dependent variables for 
the emotionali ty measures were : (1) total number of squares 
entered in the op en-field situation, (2) time to emerge 
from the start box into the open-field, and (J) tot a l num-
ber of animals that defecated and urinated in the open-
field, Th e total n umbe r of errors made in the Hebb-Williams 
maze ser ved as the dep endent variable for the learning 
mea-s ur e . 
It was expected that the r ats that did not receive 
an y s ti mul at i on in inf' ancy would be more emotionally re-
active and would enter a fe we r number of squares in the 
op en-f i eld, would more lik ely d efecate and urinate, and 
have a l onger l atency in emerging from the start box than 
rats that recieve d stimulation in infancy, Also , it was 
expected th a t they would cormni t more errors in the Hebb-
\\fill ia 1ns n1aze. 
As mentioned previously, Hebb would postulate that 
there would be no difrerences b etwee n the experimental 
groups on the learning and emotionality measures, but that 
they would differ from the NHC group. Helson would pre-
dict that the shock group would be the least emotiona) and 
exhibit the best problem-solving behavior, followed by the 
AA, NAA, HC, and NHC groups respectively. 
METHOD 
Subjects 
The subjects were 79 newborn albino rats of the 
Charles River strain born at the URI Comparative Psychology 
Laboratory. The mothers of th~ ~e rats were pregnant when 
purchased from the Charles River Breeding Laboratory. 
During the administration of the treatments and until three 
days befor e testing in the open-field was to begin, food 
and water were available ad libitum. At this time, the 
subjects were placed on a d ep rivation schedule of about 
1J gm. of Purina Laboratory Chow d a ily, with water avail-
able ad libitum. They were maintained on this schedule un-
til the end of testing. This schedule maintained the sub-
jects at approximately 80% of their normal body weight. 
However, since some of the rats appeared not to be hungry 
durin g the beginning of the testing period, further adjust-
ment was made in the amount of food given (i.e., less food 
was given). 
App arat u s 
A section 12-in. lon g of a straight alley runway 
measurin g 5-in. wide, 7-in. high, and 48-in. lon g was used 
for the administration of the experi ment al treatments. 
Thi s apparatus had aluminum sides , a Pl exig lass top, and a 
grid floor made of stainless-steel rods. The level of 
shock for the · group receiving shock stimulation was a 25 v. 
A.C. from a matched impedance source with 150 K ohms in 
series with the rat. The shock was scrambled, The shock 
was aversive as the pups squealedcontinuously when the 
shock came on, The group receiving aversive auditory stimu-
lation received white noise at a level of 75 decibels pro-
duced by a Grason-Stadler white noise generator and emitted 
from a Quam speaker, The group receiving nonaversive 
auditory stimulation received white noise at a level of 
45 decibels. The levels of stimulation were chosen on the 
basis of Campbell's (1957) and Campbell and Bloom's (1965) 
work, 
Performance on the Hebb-Williams maze measured the 
effects of infantile stimulation on learning. This closed 
field apparatus consisted of a box with an entrance alley 
and a food co mpartment at opposite corners of an open-field. 
Thirty-six 5-in, squares outlined in black on the unpainted 
plywood floor of the op en-f ield served to defin e error 
scores and act as markers for placing t he barriers, Th ere 
were 14 barriers: three 5-in, long, four 10~in, lon g , 
three 15~in. long, two 20-in. lon g , and two 25-in. long, 
con sisting of stock ,5 x 4-in. dressed lumber. Depending 
on their placement in the field, 12 test problems were con-
struct ed , The walls were black and made from .5 x 4-in. 
dr essed lumber. 
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An open-field wis used to measure the effects of in-
fantile stimulation on emotionality. This consisted of 
the same apparatus as the Hebb-Williams maze, but without 
the barriers and the food compartment. 
Procedure 
The litters were placed in lar ge nest cages. The 
pups were randomly assigned to one of the three treatment 
conditions (shock, AA, NAA) or to the handled or nonhandled 
control group. All subjects remained in their cages ex-
cept for that period of each treatment day during which 
they received stimulation. 
All pups remained unmolested in their cages from 
days 1-10. On day 11, the experimental treatm ents began, 
The group of rats receiving shock stimulation were placed, 
individually: in the 12-in, compartm en t of the runway and 
received a 25 v , A.C. shock for three minutes. They were 
then returned to the n e st cage. The same procedure was 
used :for the other two experimental groups, except one re-
cei ve d aversive auditory stimulation consisting of white 
noise with a sound lev e l of 75 decibels, and the other re-
ceived non aversive auditory stimulation consisting of 
white noise with a sound level of 45 decib e ls. The handled 
cont r ol group was brought to the e xperimenta l room, but 
did not receive any stimulation and was returned to the 
nest cage, The nonhandled control group was left unmoles-
ted in its c age . The three experimental groups received 
stimulation from 11-20 days of age , To co ntrol for the 
effects of handling, all rats were carried in the palm of 
the hand. 
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All subjects were weaned on day JO and assigned to 
individual, standard size cages. All rats were left un-
molested in their cages until 60 days old. On this day, 
and on the succeeding 2 days, the effects of infantile 
stimulation on emotion~lity were determined by individually 
placing the rats in the open-fteld situation. One trial 
was given on each day. The number of squares entered with 
all four feet in five minutes was recorded, as well as 
the number of animals that defecated and urinated, In 
addition, time to eme rge from the start box into the open-
field was a lso recorded. 
Between days 6J and 77, the subjects were habituated 
to the Hebb-Williams maze and received practice problems, 
At 78 days of a ge , testing began on the sequence of 1.2 test 
problems d esc ribed by Rabino v itch and Rosvold (1951). One 
test problem per day was given and each rat had eight 
trials on each problem . The subjects score was the total 
numb e r of errors made throughout th e testing period . 
RESULTS 
Distribution of Animals That Died 
Since the NHC group suffered from a high mortality 
rate, nine died, the group had an of six. To obtain an 
of twelve for each group, it w~s necessary to have two sets 
of pregnant rats at diff e r ent times. This procedure al-
lowed the rats from the second set to be assigned to the 
conditions based on the mortality rate of the first set 
of rats. The final distribution of rats that died was: 
shock group, 2; AA group, 2; NAA group, 2; HC group, 7; 
and NHC group, 11. All gro ups had an of twelve except fo r 
the NAA group, which had an of thirteen, and the NHC g roup. 
One rat in the N.AA group was discarded on a random basis 
before th e testing began. 
On the basis of a chi-square test, it was found that 
the numbe r of rat s that died was not norm ally distributed 
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throu ghout the groups (x =10. 68J , p (.05), To determine 
where the differences were, subsequent chi-square tests 
were ma de taking one group at a tin1 e versus another group 
(Do,m ie and Heath, 19 65 ). Since degrees of freedom was 
one, and the expected frequencies were le ss than ten, 
Yates' correction for continuity (Downi e and Heath, 19 65 ) 
was applied. Also, since the sl1.ock and AA groups had thEJ 
22 
same n and observed frequency, a separate analysis was not 
perform ed . 
It can be seen in Appendix A that the subsequent 
chi-square tests indicated that the NAA a.nd NHC groups, and 
.the RC and NHC groups were significantly different from 
each other, with the NHC having the highest mortality rate 
in each case. Due to the small n, the NHC group was ex-
clud~d from all of the remaining statistical analyses. 
Number of Squares Entered in the Open-Field 
The average number of squares entered on each of the 
three trials and the average number of squares entered on 
all three trials together are summarized in Table 2. It 
was hypothesized that the rats that did not receive any 
stimulation in infancy would be more emotionally reactive 
and would enter a fewer number of squares in the open-
field. It was necessary to compare performan ces on each 
trial in order to determine, if there were differences on 
the first or second trials, whether the effects would be 
consist ent over the cours e of the testin g period. One-way 
analyses of variance indicat ed that th ere were no signifi-
cant di fferences between the groups on the first and second 
trials, and on all three trials together. There was a 
significant differenc e between the groups on th e third 
trj _al. Figure 1 presents the data graphically. 
Dunn ett 1 s t statistic (Winer, 1962) was employed to 



























































































































































































































































































































































































This analys i s indicated that the shock and the NAA group 
both entered ·significantly more squares than the HC group. 
The AA group was not significantly different from the HC 
group. To determine whether there were any differences be-
tween the experimental groups, a separate analysis 6f 
variance without the HC group was run. No differences in 
the number of squares entered in the open-field were found 
to exist bet ween the experimental groups. Thus, the only 
differences found to exist in regard to the number of 
squares ent ere d in the open-field was between the shock 
and HC groups, and the NA.A and HC groups on the third trial. 
Both the shock and NA.A groups entered significantly more 
squares than the HC group. 
Time to Emer ge From the Start Box 
Tim e to emerge from the start box was defined as the 
amount of ti me to place all four feet in the op en -field. 
It was expected that those rats that did not receive infan-
tile stimula t ion would have a longer lat ency in emerging 
from the sta rt box than rats that received infantile stimu-
latio n , Tim e to emerge was also compared on a trial by 
trial basis. Table J shows th e mean time to emerge from 
the start b o x. Figure 2 presents the data graphically . 
Para metr ic analyses of v ari anc e could not b e per-
fo rmed on t hi s s e t of data bec a use the assumption of homo-
g en e it y of var i a nce could not b e met. F 
max values can be 

































































































































































































































































































































































































































































































































































































































of variance by ranks were performed. The resultant H 
values, corrected for ties (Siegel, 1956), can also be 
I 
found summarized in Table 4. It should be noted that 
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there were differences between the groups in time to emerge 
on all but the first trial. 
To determine where the differences lie, a nonpara-
metric analogue of Dunnett's procedure, a multiple compari-
son rank sum test (Steel e, 1959.) was utilized. The results 
are summ a rized in Table 5. This analysis showed that the 
shock and AA groups had a significantly faster time to 
emerge than the HC group on the second trial. A Kruskal-
Wallis run between the experimental groups found that there 
were no differences in their time to emerge (H=4.279, 
p).05). On the third trial, the shock and NAA groups had 
significantly faster times than th e HC group. Again, a 
Kruskal-Wallis run between the experimental groups yielded 
no significant differences (H=1 .89J, p) .05). On all 
three trials together, . the shock group was th e only group 
that was significantly faster than the HC group. A 
Kruskal-Wallis analysis of variance again indicated no 
diff eren6es between the experimental groups (H=J.046, 
p).05). In summary, (1) there were significant differences 
betw een the groups in tim e to emerge on all trials but the 
first, (2) there were no diffe rences between the experimen-
tal groups on any of the trials , and (J) the shock group 
always displayed a significantly faster time to emerge than 
TABLE 5 
Summar y of Result s of the Multiple 
Comparison Ra nk Sum Test 
Reported in Min Values 
Trial Group vs. Control 
** Shock 91.0 
** 2 AA 98.0 
NAA 115.0 
* Shock 100.5 
J AA 115. 5 
* NAA 100.0 
** Shock 97.5 
All 
AA 115. 5 
J 
NAA 109.0 
* p ( .05 
** p <. 01 
JO 
the HC group; although other groups differed from the HC 
group at various times, no other group displayed this 
consistent pattern. 
Changes in Performances of the Groups--Number of 
Squares Entered 
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The data were examined in order to determine whether 
a group's performance on any one trial differed from its 
performance on another. If dif£erences were found to 
exist, inspection of the nature of the differences might 
reveal meaningful data. For example , if a l ater perfor-
mance was better (more squares entered) than an earlier 
performance(s), it would appear likely that a reduction in 
emotionality had occurred. One might conclude that there 
is an adaptation effect occurring and the subjects are 
profiting from their experiences in a novel situation. If 
the reverse occurred, it would seem that there had been 
an increase in anxiety and emotionality . 
One-wa y analyses of variance were perform e d on the 
numb er of squares entered on each trial for each group. 
That is, each individual group's performances were studied 
to determine whether there were any differ ences among their 
separate performances . The NAA group was the only group 
in ,,1hic h performance on one trial differed from its p erfo r-
ma nc e on another. A Neurn a n-Keuls Analysis indicated that 
the only significant differenc es were between the first 
and third trials, and that significantly more squares ,·rnre 
ent ered on th e third trial . Th e differences between the 
other trials were not si gnifi cant. The NAA group, there-
fore, was the only group that seemed to show a reduction 
in emotionality over the trials. 
Change in Performances of the Groups--Time to Emerge 
The same procedure was carried out to determine 
whether a group's performance differed on any one trial 
in regard to time to emerge. Again, if a later perfor-
mance was better (a ~eduction in time to emerge) than an 
earlier perfo r man ce(s), it would seem lik e ly that a re-
duction in emotionality had occurred. If there is an in-
crease in the time to emerge, it would b e likely that 
there was an increase in an x iety and emotionality. 
The assump t ion of homogenei ty of variance could not 
be met for the shock and th e AA groups. Kruskal-Wallis 
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analys es of variance y ield ed signific ant diff eren ces among 
the AA group's performances (H=S.181, p (.02), but not for 
the shock group's performances 
Whitney U Tests (Sie gel , 1956) 
( H= 2 . 4 2 2 , p ) • 0 5) • Mann-
indicated that the AA group's 
p erformances on the first and second trials were sig nifi -
cantly different, with the second trial showing a mark ed 
redu ct ion in time to emerge, Th ere were no diff erences 
betw ee n t he other trials. 
Par amet ric analyses of variance found no differenc es 
to exist among the NA.A. and HC groups I p er formances. 
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Analysis of Defecation and Urination in the Open-Field 
It was hypothesized that those rats that did not re-
ceive infantile stimulation would defecate and urinate sig-
nificantly more in the open-field than those rats that did 
receive infa nti le stimulation. Chi-squar e tests were per-
formed to test whether any differences existed in the num-
ber of rats that defecated on each trial in the open-field. 
Significant differences in the .~mount of animals that 
defecated were found only on the first trial. Separate 
chi-square tests, taking one group at a time versus 
anoth er group, Yates' correction for continuity applied, 
indicated that significantly fewer rats defecated in the 
shock and AA groups than in the HC group. 
Chi-square tests showed that there were no dif-
ferences between the number of rats in each group that 
urinated in the open-field on the three trials. 
Number of Errors in the Hebb-Williams Maze 
The total number of errors on the twelve test prob-
lems was th e score for each subject. The mean number of 
errors per group are presented in Table 6. Animals stimu-
lated in infancy were expected to make fewer errors than 
thos e that were not stimulated . A parametric analysis 6f 
variance was performed to determine whether the administra-
tion of the experimental treatments had any effect on 
problem-solving ability in the Hebb-Williams maze. As 








































































































One of the major purposes of this study was to deter-
mine whether Helson's or Hebb's hypothesis was more effi-
cien t in regard to emotionality and learning. Hebb, it 
will be recalled, pointed out that regardless of the types 
of early stimulation, if administered before the develop-
ment of autonomic processes that are conceived to mediate 
an org anism's capacity to profit from later experience , 
will all have the same effect (1949). Helson postulated 
that any stimuli repeatedly encountered l oses some of its 
special characteristics over time and gradually becomes 
typical. However, import~nt differences exist among the 
various sense modalities in rates of adaptation (19 64), 
such as between .auditory and shock stimulation. 
In tern1s of problem-solving ability, Helson would 
have predicted that there would be differences between the 
experimental groups due to the differences that exist among 
the various sense modalities in rates of adaptation . Not 
only were th er e no differ en ces between the experimental 
grou ps , but there were also no differ ences b etween th e ex -
perim enta l groups and th e handl e d control group . Wher e as 
the majority of investigators (Brown, 1966; Denenb erg , 
Woodco ck , and Ros en berg, 1968; Forgays and Forgays, 1952; 
Hebb, 1947) find that animals reared under different con-
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ditions differ in their problem-solving ability, these re-
sults are not universal. Denenberg and Morton (1962b) 
found that the preweaning procedures of handling, larger 
cages, and greater opportunity for visual experience did 
not effect problem-solving behavior as measured by the 
Hebb-Williams maze. Schaefer (19 63 ) found no difference 
between handled rats and nonmanipulated controls in the 
Hebb-Williams maze. Of more re~evance, Griffiths and 
Stringer (1952) found no differences in learning ability 
betwe en rats subjected to an intense auditory stimulus, 
rats that were shocked, and control (unm olested ) rats. In 
the present study the type of stimulation did not have a 
differenti a l eff e ct on the problem-solving ability of the 
rats. 
These results fail to support Helson, since he would 
have predicted a differ en ce to exist at least between the 
two different s ens ory modalities. On the other hand, one 
cannot det e rmine if they su ppo rt or contradict He bb due to 
the loss of the nonhandled control group . It is true that 
th e experim ental groups did not dif:fer from each oth e r, 
but they would all ha ve to differ from the nonh an dled con-
trol group i n th e sam e fashion for his th eory to be correct. 
In re gar d to th e vari ab le of emotion a lity, the r e -
sults are mixed and do not l ea d to any cl ear- cut conclu-
sion s . The number of squ ares enter e d in the open-field 
diff ere d on the third trial only, Ther e were no differ-
enc es betw ee n the exp e rim en ta l gro ups, but the shock and 
J8 
NAA group differed from the handled control. Time to 
emerge from the start box into the open-field was signifi-
cant on trials two and three but not on the first. How-
ever, the differences that existed in every case were not 
between the experimental groups. Although the experimental 
groups did not differ from each other in their performance 
on these two measures, some of the experimental groups' 
performances did differ from tha _handled control group's 
performance. When differences existed, the shock group 
was always the group or one of the groups that differed 
from the control condition. In other words, the findings 
shOived that although there were no differences in the 
effects of equally aversive auditory and tactile stimula-
tion, and also no difference between the above and the ef-
fects of nonaversive auditory stimulation, differences 
existed between some of these groups and the handled con-
trol group. In every instance, the handled control group 
was the most emotional . 
Helson would have predicted that the performance of 
the groups would differ, especially when the auditory and 
shock groups were compared. This did not occur and support 
for Helson is lacking. However, one cannot infer that 
Hebb 1 s theory is correct. To be completely correct, not 
only would there be no differences between the experimental 
groups, but the experimental groups would all differ con-
sistently and in the same direction from the non.handled 
control group. Again, due to the loss of the nonhandled 
control group, one is limited in the conclusions that can 
be drawn. 
A puzzling finding was the fact that the number of 
squares entered in the open-field differed on only the 
third trial, and differences in the time to emerge from 
the start box into th e open-field occurred on the second 
and third trials, It was expe~ted that if differences 
existed, it would most likely occur on the first trial. 
J9 
An interesting finding related to the above was that 
the NAA group's p e rformance between the first and third 
trials was significantly different in regard to the number 
of squares entered in the op en-field, which argues for a 
reduction in emotionality between those trials. The per-
formances of the shock, AA, and control groups on any one 
trial did not differ from their performance on the other 
trials. This finding suggests that the NAA group was 
profiting from its initial experience in a novel situation. 
Possibly, this is related to the fact tha t the stimulation 
receiv ed in infancy was not aversive , 
A similar pattern occurred in regard to the NAA 
group's time to eme rge from the start bo x . Whereas the 
means for all other groups increased, the mean for the NA.A 
_group decreased. Also, it should be noted that the h and led 
control group always did better (though not si gn ificantly 
bet ter ) on the second tria.l in regard to the number of 
40 • 
squares entered and time to emerge, but its performance 
always deteri •ora ted · (not significantly) on the third trial. 
The other groups did not show a consistent pattern. 
These findings lead one to wonder what results one 
would obtain if more trials were included over a period of 
time; it appears that the NAA group is profiting from its 
experiences in a novel situation. It is conceivable that 
these rats, although initiall y anxious in novel situations, 
adapt to the situation, become less anxious, and perform 
better. Whether this finding is a result of the stimula-
tion being nonaversive cannot be determin e d on the basis 
of this study. 
The data also stand in partial contradiction to 
Levine (1959), and Salama and Hunt's (1964) notion that it 
is stimulation per se that matters in regard ·to emotion-
ality. If this were the case, one would expect that all 
the groups that received any form of stimulation would not 
differ from each other, but would all differ in the same 
fashion from the nonhandled control group . The absence of 
the no1iliandl e d control group makes this postulation impos-
sible to test. However, shock stimulation appeared to be 
the most efficacious ~ode of early experience or stimula-
tion when compared to th e handled control group . Further-
more, sQme of the other groups at various times differed 
from the handled control. On the basis of these findings, 
it app ear s that all the forms of stimulation utilized in 
41 
this study are not equal in their effects, and that han-
dling alone was the least effective. Although there were 
no significant differences between the shock and the other 
experimental groups, in most instances, the shock group 
did have the best performance. 
The mixed results within this study seem to refl~ct 
the inconsistencies between the studies that are reported 
in the literature. The ihconsiBtencies between studies 
on problem-solving ability have been cited above. Some 
inves tigators do not find a reduction of emotionality as a 
consequence of early stimulation (Griffiths and Stringer, 
1952), and some find results to the contrary (Hall and 
Whiteman, 1951 ) . 
While the effects of infantile stimulation on adult 
emotionality are not consistent, its effects on childhood 
emoti onality are more s t riking. The most significant 
findin g of th~s study only related indirectly to the work 
of Helson (1959), Hebb (1949), Levine (1959), and Freud 
(1905), in th e sense that their concern was with the ef-
fects of ea r ly experience on adult functioning vis-a-vis 
learning and emotionality . Specifically, Freud postulated 
that the experience of traumatic stimulation in infancy . 
rend ered an individual more p rone to anxiety in ad ulthood. 
Hebb, Helson, L evin e, and oth ers have shown that stimula -
t ion in infancy has the salutary effect of reducing emo-
tionality a nd increasi ng learning ability in adulthood. 
42 
An unexpected result of the present study was that the 
number of rats that died before reaching adulthood was not 
normally distributed throughout the groups. Including the 
period of weaning, the number that died in the NAA and NHC 
groups was signi~icantly different from each other, as was 
the case with the HC and NHC groups. The shock and NHC 
groups, and the AA and NHC groups approached, but did not 
reach significance. In all instances, the NHC group had 
the highest mortality rate, 
Whereas the aforementioned investigators studied the 
effects of early experience (and the effects of not re-
ceiving early experience) in adulthood, the findings of the 
present study suggest that within the developmental period 
of childhood, the effects of receiving or not receiving 
stimulation may have important consequences. 
The procedure entailed at least two anxiety-provoking 
situations for the rats before they reached adult status. 
All rats were left unmolested in their litters until the 
eleventh day of life. To administer the experimental 
treatments, it was necessary that the pups be remo ve d one 
at a time from the litter. This can be construed as an 
anxiety-provoking situation, since the litter was unex-
pectedly disturbed and the pups taken away from th e mother 
for a p e riod of time. Secondly, weaning is also ·an ex-
tremely stressful situation. It should be noted that 
since some were dying within the first eighteen hours after 
4J 
weaning occurred, the rats were returned to the mothers 
and weaned at JO days of age. The second set of subjects 
were not attempted to be weaned at 21 days of age, but at 
JO days instead. 
Since the nonstimulated animals had the highest mor-
tality rate, one beneficial effect of infantile stimulation 
seem ed to be, therefore, to imbue those animals with a 
greater capacity to survive the stress of being suddenly 
taken away from their mother. 
It should be noted that this author could not find 
one study in the literature that reported a high mortality 
rate for a nonstimulated group . In fact, no study reports 
that any animals died, no matter which group they belonged 
to. Two explanations are possible: (1) those that died 
were replaced, and (2) none died. If the first explanation 
is correct, then valuable data and information may be lost 
by not studying which ani~als died. 
Studies of early infantile experience have reached 
almost volwninous proportions. However, almost all deal 
with the effects of early experience in adulthood. Spitz 
(194 6) and Ribble (194 3) are among the few (in comparison 
to those that study the effects of infantile stimulation 
in adulthood) that show the deleterious and irreversible 
effects of emotional and stimulus deprivation in the in-
fant. Animal analogue studies of this type of research, in 
which the effects of ear l y stimulation are studied before 







Chi-square Values of the Compa rison of 
Number of Rats That Died in Each Group 
S-AA NA.A HC NHC 
. 1859 .545 6 J.4158 
.9758 J.9898 * 
4.9664 * 
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